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SUMMARY Clinical improvement in epilepsy following temporal lobectomy is more often obtained
when an abnormality is found on subsequent histological examination. Pre-operative MRI demonstrated an abnormal signal in the temporal lobe of a patient with pathologically proven mesial
temporal sclerosis with microvascular anomaly. MRI may therefore be helpful in the selection of
patients for temporal lobectomy. MRI findings of 12 patients with resistant focal epilepsy are
reviewed. A wide range of Ti and T2 weighting is suggested to maximise selection of patients.

In 30-40% of patients with complex partial seizures,
control of epilepsy is difficult and operation may be
considered.' Before proceeding to operation, it is
necessary to demonstrate a discharging focus on
electro-encephalography. It is also reassuring to have
radiological proof of an abnormality at the same
site.2
Magnetic Resonance Imaging (MRI) may be more
sensitive in detecting temporal lobe pathology than
other imaging techniques.34 We studied 12 patients
with resistant focal epilepsy who were being considered for operation to assess whether MRI aids
diagnosis or improves management.
Case report
A 25 year old, right handed female factory worker, with a
history of febrile convulsions as an infant, subsequently
developed complex partial seizures, with occasional secondary generalisation, at the age of seven years. These seizures
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took the form of an unpleasant sensation of tenseness in her
stomach, associated with a stare. If these feelings lasted
longer than 30 seconds they then developed into a grand mal
seizure. There was no obvious relationship to menstrual
cycle, no history of birth trauma or hypoxia, meningitis or
head injury and no family history of epilepsy. Despite
numerous alterations in her drug regimen over the years,
minor seizures occurred 4-5 times per day and became
generalised several times per week. Carbamazepine and
phenobarbitone levels had been closely monitored and were
within the range considered to be therapeutic.
Routine, sleep, and sphenoidal electro-encephalograms,
demonstrated a right anterior temporal focal abnormality,
but also minor abnormal changes on the left, of uncertain
significance. There were also minor left sided abnormalities
on psychometric testing. The presence of these bilateral disturbances made more difficult the decision about operation.
Cranial computed tomography (CT) with contrast (EMI
1010 scan) did not reveal any abnormality. MRI was carried
out, using a standard head coil in a Picker vista 1100, 0 15T
resistive magnet operating at 6 38 MHz. T2 weighted Spin
Echo (SE2200/80) and TI weighted Inverse Recovery
(IR2000/600/40) sequences provided multiple 8 mm contiguous axial slices. Single slice, seven echo (Carr-Purcell)
axial sequences, through the temporal lobes were also performed to obtain computed Tl and T2 values. There was not
an obvious abnormality on the initial SE and IR sequences
(fig la); however, the Carr-Purcell sequence clearly identified
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Fig I (a) 2200/80 pixel intensity profile shows similar intensity in both temporal lobes. (b) SE1500/168 pixel intensity
profile shows increased signal intensity in right temporal lobe.

being assessed for possible temporal lobectomy.
Abnormalities were seen in seven including the above
case. In three of these patients a focal abnormality in
one temporal lobe, consistent with mesial temporal
sclerosis was demonstrated on MRI. The abnormality
was best seen on a SE 1500/120 sequence in two cases
and on the SE1 500/168 sequence in the third patient.
conthe
fimbria.
Since
patient
nection of the
operation,
tinued-her previous medication but has remained free from Two of these patients had temporal lobectomy and
subsequent histological studies confirmed the diagnoseizures for 6 months.
Macroscopically, an area in the excised hippocampus sis. These abnormalities have not been observed in
(approx. 4 mm3) appeared abnormally white, and on any of the 68 normal volunteers we have imaged nor
microscopy there was complete loss of neurons in Sommer's in patients imaged for other pathology outwith this
sector, with hippocampal atrophy. Lymphocytes and cor- area. The MRI scans of the other patients demonpora amylacea were seen surrounding medium and small strated a left temporo-parietal tumour in one, a large
deep cortical blood vessels over an area of 5 mm3 within the previously unrecognised left subdural haematoma in
white matter. These findings were compatible with a vascular abnormality in the white matter of the uncus (fig 2a) with a second, and showed right sylvian and occipital
secondary hypoxic damage to the hippocampus (2b infarcts in the third. The MRI of a patient with multifocal seizures demonstrated generalised cortical atroAmmon's horn).
phy and cortical biopsy showed histological changes
Review of cases
suggestive of cortical dysplasia. The remaining five
Including this case, we have now studied a total of 12 patients had a normal MRI and operation, so far, has
patients with intractable focal epilepsy, who were not been carried out.
an abnormality in the medial aspect of the right temporal
lobe on the SE1500/168 images (fig lb). Tl and T2 measurements in the abnormal region of the right temporal lobe
were 13% and 14% higher, respectively, than a comparable
area in the opposite, normal, temporal lobe.
A standard temporal lobectomy was performed, with
excision of the hippocampus and amygdala and discon-
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Fig 2 (a) Vascular abnormality in the uncus (x 50). (b) Hypoxic damage in Sommer's sector of hippocampus (x 50).

Discussion

Mesial temporal sclerosis is the most frequent
cerebral abnormality found at necropsy in chronic
epileptic patients, and occurs as a result of hypoxic
damage sustained either at birth or during febrile convulsions in infancy. Swelling of the astrocytes in the
pyramidal layer cells of the hippocampus, occurs
early in the course of temporal lobe epilepsy and
eventually develops into scarring which affects the
medial temporal grey matter of the uncus, amygdaloid nucleus and hippocampus.6 If such changes are
seen when the temporal lobe is histologically examined and if the affected area appears to have been
completely resected there is a good chance that the
patient will be subsequently free from seizures.7 By
contrast, postoperative prognosis is poor if an abnormality is not found on histological examination of the
temporal lobe, which is the case in approximately
20% of operations performed for temporal lobe
epilepsy.8 It would therefore be valuable if mesial
temporal sclerosis could be identified by an imaging
technique such as MRI.

The MRI of the patient described in the case report
demonstrated a non space occupying structural lesion
in the medial temporal lobe, corresponding with the
site identified as causing the main electro-encephalographic abnormality. There was not an abnormality
in the MRI of the contralateral temporal lobe. The
finding of a unilateral structural abnormality on MRI
confirmed the site of the lesion and a decision to proceed with operation resulted.
This case stresses the importance of choosing the
appropriate imaging sequence for the clinical situation, as the abnormality could have been missed easily
if the Carr-Purcell sequence had not been used. This
sequence provides a set of single slice images at seven
different echo times (24, 48, 72, 96, 120, 144, 168 ms)
and is performed at a repeat time of 500 ms and 1500
ms (total imaging time 10-6 min), thus covering as
wide a range of TI and T2 dependent weighting as

possible.9

MRI may play an important role in management of
patients with temporal lobe epilepsy where a structural lesion, such as mesial temporal sclerosis, is suspected or-the lateralisation of the disturbance is in
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doubt. It is sensitive to small changes in brain water
content, and therefore, gives better grey matter/white
matter contrast than CT.10 We would suggest that,
if mesial temporal sclerosis is considered, a wide
range of TI and T2 weightings should be employed,
imaging through the temporal lobes, such as a seven
echo Carr-Purcell sequence. The option to perform
coronal slices is also readily available and makes the
presence of associated temporal lobe atrophy more
easily identifiable in an area where interpretation of
CT scans may be hampered by streak and bone
hardening artefact."1 MRI is useful in the diagnosis
and management of patients with epilepsy refractory
to medical treatment.

